5 Section ofRadiology 271 c.mm. (3) Characteristic radiological changes.
(4) Rapid response to specific treatment.
Sixty-two per cent of cases show a 'basic pattern' in the lung fields. This combines a diminution in translucency, an enlargement and loss of definition of hilar structures, an increase in lung striation, a reticular pattern and a thickened interlobar fissure. In addition to the basic pattern, a further 36% showed punctate shadows, coarse mottling or consolidation.
The results of treatment may be more evident clinically than radiologically and there is often a residual abnormality on the chest film. Other syndromes which include eosinophilia and lung changes are briefly reviewed and points of radiological differentiation are mentioned.
Tropical eosinophilia may recur in temperate climates in subjects who have come from endemic areas.
A fuller report of this work will be published in the British Journal ofRadiology. Farmer's lung is one of several pulmonary conditions caused by dust derived from mouldy vegetable matter. There are usually radiological changes, constitutional symptoms and spontaneous recovery. Repeated exposure causes relapse and often permanent lung damage. Conditions similar to farmer's lung clinically and radiologically are 'maple bark disease' in North America and 'paprika splitter's disease' in Hungary. In this country it is the farmer who handles mouldy hay and cereal who is mainly affected, though occasionally an identical illness may result from working with mouldy vegetable matter outside the farming industry. Reports of the disease in Britain have come from the West (Campbell 1932 , Fawcitt 1936 , Fuller 1953 , Thomas 1962 , butthe report of the College of General Practitioners (Staines & Forman 1961) on farmer's lung shows the condition to be more widespread than was generally realized. Our experience ofthe condition is based on the study of over 100 patients in mid-Wales and a small number brought to our notice from South and West Wales by clinicians and pathologists.
There are two important clinical and radiological groups. In the first the attack follows exposure and is accompanied by characteristic radiological changes. The symptoms and radiological changes usually resolve slowly, leaving a normal subject with a normal X-ray after a minimum period of four weeks. There is a further small but important group in whom permanent lung damage results; disability may be severe and the patient may die from respiratory failure or cor pulmonale.
In the first group, following the threshing or handling of mouldy hay the patient complains of cough with chills and severe exertional dyspnoea and these come on some hours after exposure. The sputum is scanty but may be bloodstained. There may be severe cyanosis even at rest, but there is little wheezing and the condition is clearly distinguishable from asthma. Fig 1 shows the right lung of a young boy in his first attack. There is a fine 'spotting' resembling miliary tuberculosis but the middle and lower zones are most involved. Biopsy in this case, when the X-ray was almost clear (Fig 2) revealed 'sarcoid-like' granulomata and in addition a diffuse thickening of the alveolar walls, with an infiltrate of mononuclear cells.
This miliary type picture is far less common than the classical appearance seen in several cases following exposure or more often re-exposure. The histological changes in this type again show the 'granulomata' and thickening of the alveolar walls. Another feature is the presence of lesions in the wall of the smaller air passages and also an 'arteritis' in related pulmonary arterioles.
It is interesting to speculate that it is the 'sarcoid-like' granulomatous lesions that produce the 'mottling', and the diffuse alveolar lesion that accounts for the dyspnea and the reduction in static lung compliance and in 'diffusion' revealed by respiratory function tests (Cotes 1962, personal communication, Rankin 1962 , Williams 1962 .
Investigation of these patients shows that the sputum often contains fungi, but the clinical picture is not that of a pulmonary mycosis; moreover there is a response to steroid therapy. The tuberculin test is usually negative, and so is the Kveim test. There is no leucocytosis or eosinophilia. There is an increase in gamma globulin. Precipitating antibodies to extracts of mouldy hay dusts can be demonstrated (Pepys 1962 ).
Etiology and Pathogenesis The etiology of the disease is clearthe inhalation of mouldy hay dustand much can be done to prevent it if this is borne in mind.
Mouldy hay dust is a very complex material consisting of innumerable fungal spores, hyphae and bacteria and fragments of vegetable matter. The pathogenesis of the disease is far from certain, but it seems to be an allergic inflammatory response to antigens in the dust. The failure to demonstrate bacteria or proliferating fungi in biopsy material, the presence of precipitating antibodies in patients' serum and the ability to reproduce part at least of an attack in a farmer when he inhales a nebulized watery extract of the dust (Williams 1962) all lend support to this view.
After repeated attacks the symptoms and radiological changes are often more severe, return to normal is prolonged and in some cases residual changes remain.
It is not surprising, therefore, that we have this small group of patients who complain of permanent exertional dyspncea as the result of irreversible lung damage. In this group the radiological changes are non-specific and it is likely that some are regarded as 'pulmonary fibrosis of unknown etiology', 'healed tubercle' or 'honeycomb lung'.
Occasionally this chronic type may follow a single severe attack. Fig 4 is the X-ray of a young farmer admitted to hospital with 'pneumonia' following threshing. Many years later he presented with severe exertional dyspncea; clinically and radiologically (Fig 5) he appeared to have pulmonary fibrosis of unknown itiology. Lung biopsy revealed an extensive diffuse fibrosis more marked in the centre of lung lobules. He eventually died of cor pulmonale at the age of 31 years ..: .:
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...... : . . : . : . : . . : . . 6) . In others the area of fibrosis is more patchy and the cysts may be fewer and larger. Histologically areas of diffuse fibrosis are seen with thickening of pulmonary arterioles, and other areas of collagen-lined cysts are found. In conclusion, farmer's lung presents a welldefined clinico-pathological picture with distinctive radiological changes in the attacks following inhalation of mouldy hay dust or cereal. A chronic type exists which follows repeated attacks, or a single severe attack, where the radiological changes and the pathology are not diagnostic. This type is important as a cause of pulmonary fibrosis, honeycomb lung and death from respiratory failure or cor pulmonale.
